EXHIBIT A 
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Mark a special word or 
Select one or more organisms 



phrase in this record: 



| Mark! | 



Citrus macrophylla 
Cricetulus griseus 
Cytomegalovirus 



V | Submit | 



- Show additional d< 



(8> Do not include text mining results 

Include amenoa (text mining) results"*" 1 (more...) 

Include frenda results"™' (AMENDA + additional results, but less precise; mojcsj 
^ Please login to have access to the AMFNDA and frenda H,t a 



Glycan structures ■ biosynthesis 2 



Glycosphingolipid biosynthesis - neo-lactoseries Q0&O2 



RECOMMENDED NAME 



4-alpha-L-fucosyttransferase 



SYSTEMATIC NAME 

GDPi-fucc^:3-beta-D-galactosyl-N^cetyl-r^lucc^minyNR4l^lpha-L-fucosyltransferase 



SYNONYMS 

(Lea)-dependent alpha -3/4-fucosyltransferase 
alpha 1,3/4 fucosyltransferase 

alpha(1,3/1,4) fucosyltransferase III 

alpha(1,3/4) fucosyltransferase 

alpha-(1->4)-L-fucosyltransferase 

alpha-1 ,3-fucosyltransferase 

alpha-1 ,3fucosyltransferase 

alpha-3-FUT 

alpha-3-FUT 

alpha-3/4 fucosyltransferase 
alpha-3/4 fucosyltransferase III 
alpha-3/4 fucosyltransferase III 

alpha -3/4-FUT 



ORGANISM COMMENTARY LITERATURE 

662137 
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alpha-3/4-FUT 
alpha-3/4-FUT 
alpha-3/4-FUT 

alpha-4-fucosyltransferase 
alpha-4-L-fucosyltransferase 
alpha4-fucosyKransferase 
alpha4-FucT 

beta-acetylglucosaminylsaccharide fucosyltransferase 
blood group Lewis alpha-4-fucosyltransferase 
blood-group substance Lea-dependent fucosyltransferase 



Fuc-T 
Fuc-TIII 

fucosyltransferase 



fucosyltransferase 3 

fucosyltransferase 5 
fucosyltransferase 5 
fucosyltransferase 5 
fucosyltransferase 5 



fucosyltransferase 6 
fucosyltransferase 7 
fucosyltransferase V 
fucosyltransferase VII 

fucosyltransferase, guanosine diphosphofucose-beta- 
acetylglucosaminylsaccharide4-alpha-L- 
fucosyltransferase, guanosine diphosphofucose- 



661839 

66.153.9. 



FucT 

FucT 
FucT VII 
FucT-ll 
FucT-lll 
FucT-lll 

FucT-V 
FucT-V 
FucT-V 



662137 
661277. 
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FucT-V 

FucT-VI 
FucT-VI 
FucT-VII 
FucTIII 
FUT3 



Lewis alpha-3-fucosyltransferase 
Lewis alpha-3-fucosyltransferase 
Lewis alpha-3/4-fucosyltransferase 
Lewis alpha-3/4-fticosyltransferase 
Lewis alpha-3/4-fucosyltransferase 

Lewis alpha-3/4-fucosyltransferase 
Lewis alpha-3/4-fucosyltransferase 



SFT3 
SFT3 
SFT3 



FUT6 gene 
FUT6 gene 



FUT5 gene 
FUT3 gene; FUT5 



) alphal -3/4 fucosyltransferase 



REACTION COMMENTARY ORGANISM LITERATURE 

GDP-L-fucose + 1,3-beta-D-galactosyl-N-acetyl-D-glucosaminyl-R = GDP 



REACTION TYPE ORGANISM 
hexosyl group 




COMMENTARY LITERATURE 



661845 
662137 
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COMMENTARY LITERATURE 




661277, 6 613 13, 661341 . 661593. 662484 . 661433. 



Sjwi9.sprj>rQlU26 « 
Q11J26 * 
Q8HYJ6 1 
Q8HYJ7 B 
Q8HYJ8 " 




mm, mm, 6.37636, 6.37.63Z, 637MQ. 6376.41. - i 

637.642. 637643, 63X644, 63.7647. 63764J8, 6613.13. 

66134:1, 66JJW13, 662464, 637845, 637646, 661277 

637651, 63Z652. 632613, 637654 . 637655 . 637656. Swiss P rotP212l7 < 

R47GfiH C1TCKQ tncEn , 



66 183 9 P21217 
Swiss-Prot . P21217 

Swiss-Prot . P5J993 



Q.1.U2JB! 



Swiss-Prot 



Swiss-Prot 

Swiss-Prot . P56433 

Pan troglodytes. Swiss-Prot . P56434 

^moraLtrjsJla TrEMBL . QSIJK3 

661S3S Q8HYJ4 



Pongo pvpmaeus Swiss-Prot 
Swiss-Prot 



Populus tremula x TrEMBL 
Populus alba 
Rattusnorvegicus 
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GDP-fucose + 2- GDP + 2-O-MeGal-beta- 

O-MeGal-beta- 1,4(Fuc-alpha-1,4) fl 

1,3GlcNAc GlcNAc 

GDP-fucose + 2- GDP + 2-O-MeGal-beta- 

O-MeGal-beta- 1,4(Fuc-alpha-1,4) R 

1,3GlcNAc GlcNAc S 



GDP-fucose + 

Fetuin 

triantennary 



GDP-fucose + 

Fetuin 

triantennary 



17.6% activity 
19.4% activity 
100% activity 
42.9% activity 



GDP-fucose + 

Fuc-alpha-1,2Gal- 

beta-1,3GlcNAc- 

0-C6H5 

GDP-fucose + 

Fuc-alpha-1,2Gal- 

beta-1,3GlcNAc- 

sp-biotin 

GDP-fucose + 

Fuc-alpha-1,2Gal- 



GDP + Fuc-alpha- 
1,2Gal-beta-1,3(Fuc- 
alpha-1,4)GlcNAc-0- 
C6H5 

GDP + Fuc-alpha- 

1,2Gal-beta-1,3(Fuc- 

alpha-1,4)GlcNAc-sp- 



GDP-fucose + 
Fuc-alpha-1,2Gal- 
beta-1,3GlcNAc- 
sp-biotin 

GDP-fucose + 
Fuc-alpha-1,2Gal- 
beta-1,3GlcNAc- 
sp-biotin 

FuMfeha-1,2Gal- 



GDP + l 

1,2Gal-beta-1,3(Fuc- fl, 
alpha-1,4)GlcNAc-sp- ^ 
biotin 

GDP + Fuc-alpha- 
1,2Gal-beta-1,3(Fuc- R, 
alpha-1,4)GlcNAc-sp- ^ 
biotin 

GDP + Fuc-alpha- 
1,2Gal-beta-1,3{Fuc- fl 
alpha-1,4)GlcNAc-sp- 63 
biotin 



Silene alba H-type 1 reaction 631 845 



Homo type 1 i 



Hylobates lar type 1 reaction 



Silene alba H-type 2 reaction, 
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beta-1,4GlcNAc- alpha-1,3)GlcNAc-0- 

0-C6H5 C6H5 

GDP-fucose + GDP + Fuc-alpha- 
Fuc-alpha-1,2Gal- 1,2Gal-beta-1,4(Fuc- 

beta-1,4GlcNAc- alpha-1,3)GlcNAc-sp- 

sp-biotin biotin 

GDP-fucose + GDP + Fuc-alpha- 
Fuc-alpha-1,2Gal- 1,2Gal-beta-1,4(Fuc- fl 

beta-1,4GlcNAc- alpha-1,3)GlcNAc-sp. 

sp-biotin biotin 

GDP-fucose + GDP + Fuc-alpha- 
Fuc-alpha-1,2Gal- 1,2Gal-beta-1,4(Fuc- R, 

beta-1,4GlcNAc- alpha-1,3)GlcNAc-sp- 

sp-biotin biotin 

GDP-fucose + GDP + Fuc-alpha- 
Fuc-alpha-1,2Gal- 1,2Gal-beta-1,4(Fuc- ii 

beta-1,4GlcNAc- alpha-1,3)GlcNAc-sp- 63 

sp-biotin biotin 

GDP-fucose + GDP + Gal-beta-1 ,3 

Gal-beta-1,3- [alpha-fucosyl(1,4)]- fl 

GlcNAc-0-(CH2) GLCNAc-0-(CH2) 63 

8C02CH3 8C02CH3 

GDP-fucose + GDP + Gal-beta-1 ,3 

Gal-beta-1,3- [alpha-fucosyl(1,4)]- fl 

GlcNAc-0-(CH2) GLCNAc-0-(CH2) 63 

8C02CH3 8C02CH3 

GDP-fucose + GDP + Gal-beta-1 ,3 

Gal-beta-1,3- [alpha-fucosyl(1,4)]- 

GlcNAc-0-(CH2) GLCNAcO-(CH2) 

8C02CH3 8C02CH3 

GDP-fucose + GDP + Gal-beta-1 ,3 

Gal-beta-1,3- [alpha-fucosyl(1,4)]- fl 

GlcNAc-0-(CH2) GLCNAc-Q-<CH2) 



GDP-fucose + 
Gal-beta- 
1,3GlcNAc 
GDP-fucose + 
Gal-beta- 

1,3GlcNAc-beta- beta-1,3Gal-be'ta- 
1,3Gal-beta- 1,4Glc 
1,4Glc 



GDP + Gal-beta-1 ,3 
(Fuc-alpha-1,4)GlcNAc 

GDP + Gal-beta-1,3 
(Fuc-alpha-1,4)GlcNAc- fl 
i- beta-1,3Gal-beta- 



GDP-fucose + GDP + Gal-beta-1,3 
Gal-beta- (Fuc-alpha-1,4)GlcNAc- A 

1,3GlcNAc-beta- beta-0-(CH2)7CH3 
0-<CH2)7CH3 

GDP-Fucose + GDP + Gal-beta-1 ,3 

[alpha-L-fucosyl-(1,4)] jl 
GlcNAcO<CH213NHCO 



(CH2)5NH-biotin 



Gal-beta- 

1,3GlcNAcO GlcNAcO<CH2)3NHc6 
(CH2)3NHCO (CH2)5NH-biotin 



1,3GlcNAc-0- 
<CH2)3NHCO 
(CH2)5NH-biotin 



[alpha-L.fucosyl-(1,4)] 
GlcNAcO(CH2)3NHCO 23 
(CH2)5NH-biotin 



type 2 reaction 66183.9 



le 2 reaction 661839 



type 1 reaction, 
chimeric FucT 11639 
(347CNDAHYSALH) 



Silene aba type 1 reaction 
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(CH2)5NH-biotin 
GDP-fucose + 



GDP + Gal-beta-1,4 
[alpha-fucosyl(1,3)l- 
GLCNAc-0-(CH2) 



GDP-fucose + 

Gal-beta-1,4- 

GlcNAc-0-(CH2) 

8C02CH3 

GDP-fucose + 

Gal-beta-1,4- 

GlcNAc-0-(CH2) 

8C02CH3 

GDP-fucose + 

Gal-beta-1,4- 

GlcNAc-0-(CH2) 

8C02CH3 

GDP-fucose + 



GDP + Gal-beta-1,4 

[alpha-fucosyl(1,3)]- 

GLCNAc-0-(CH2) 

8C02CH3 

GDP + Gal-beta-1,4 

[alpha-fucosyl{1,3)]- 

GLCNAc-0-(CH2) 

8C02CH3 

GDP + Gal-beta-1,4 

[alpha-fuco3yl(1,3)]- 

GLCNAc-0-(CH2) 



:alpha-fucosyl(1,3)]- XI 
3LCNAc-CMCH2» =* 



GDP + Gal-beta-1,4 
[alpha-fucosyl(1,3)]- 
GLCNAc-0-(CH2) 
8CQ2CH3 



type 2 reaction, 662137. 
chimeric FucT 11639(1- 
359)UA948{361-462) 

type 2 reaction, 662137 
chimeric FucT 11639 
(347CNDAHYSALH) 

type 2 reaction, 662132 
chimeric FucT UA948 
(1-360)11639(360-478) 

type 2 reaction, 662137 
chimeric FucT UA948 
(345DNPFIFC) 



GDP-fucose + 

Gal-beta- 

1,4GlcNAc 

GDP-fucose + 

Gal-beta- 

1,4GlcNAc-beta- 



(Fuc-alpha-1,3)GlcNAc fl 
+ Gal-beta-1,4(Fuc 
alpha-1,2)GlcNAc 
GDP + Gal-beta-1,4 
(fuc-alpha-1,3)GlcNAc- fl 
beta-1-R ^ 

GDP + Gal-beta-1,3 
(Fuc-alpha-1,3)GlcNAc- fl 
be1a-0-(CH217CH3 



enzyme activity is 661277 
divided into 66% alpha- 
1,3FucT and 34% 
alpha-1,2FucT 



GDP + GalNAc-beta-1,4 
(Fuc-alpha-1,3)GlcNAc- R 
beta-O-Bn 



GDP-fucose + 
GalNAcbeta- 
1,4GlcNAc-beta- 
O-Bn 

GDP-fucose + 

GlcNAc-beta- 

1,4GlcNAc-beta- 

1,4G(cNAc 

GDP-fucose + 

GlcNAc-beta- 

1,4GlcNAc-beta- 

1,4GlcNAc 

GDP-fucose + 

GlcNAc-beta- 

1,4GlcNAc-beta- 

1,4GlcNAc-beta- 



GDP + GalNAc-beta-1,4 
(Fuc-alpha-1,3)GlcNAc- R 
beta-O-Bn 




acivity not determined 
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1,4GlcNAc 

GDP-fucose + 

GlcNAc-beta- 

1,4GlcNAc-beta- 

1,4GlcNAc-beta- 

1,4GlcNAc 

GDP-fucose + 

GlcNAc-beta- 

1,4GlcNAc-beta- 

O-Bn 

GDP-fucose + 
GlcNAc-beta- 
1,4GlcNAc-beta- 
O-Bn 

GDP-fucose + 



GDP + GlcNAc-beta-1,4 
(Fuc-alpha-1,3)GlcNAc- fl 
beta-O-Bn 



GDP + GlcNAc-beta-1,4 
(Fuc-alpha-1,3)GlcNAc- I 
beta-O-Bn e 



61.5%acivity 661433 



% activity 66.1.43.3. 



GDP + 1,3-beta-D- 
galactosyl-<alpha-(1,4). SX 
L-fucosyl)-N-acetyl-D- 63 
glucosaminyl-R 



GDP-L-fucose + 

1,3-beta-D- 

galactosyl-N- 

glucosaminyl-R 

GDP-L-fucose + 

1,3-beta-D- 

galactosyl-N- 

acetyl-D- 

glucosaminyl-R 



GDP-L-fucose + 

1,3-beta-D- _ , , , , 

galactosyl-N- L-fucosyO-N-acetyl-D- 

acetyl-D- _ glucosaminyl-R 



GDP-L-fucose + 
1,3-beta-D- 
galactosyl-N- L-fucosyi)-N-acetyl-b- 
acetyl-D- glucosaminyl-R 
glucosaminyl-R 



the enzyme catalyzes 637637 
the synthesis of 
fucosylated Lewis 



expressed during cell 



catalyze alphal -3 and 
alpha-1,4glycosidic 
linkages involved in the 
expression of VIM-2, 
Lewis A, Lewis B, sialyl 
Lewis X and Lewis 
X/SSEA-1 antigens. 
May be involved in 
blood group Lewis 
determination. Lewis- 
positive individuals 
have an active enzyme 
while Lewis-negative 
individuals have an 
inactive enzyme 
the enzyme may 6. 
catalyze alpha1-3 and 
alpha-1,4 glycoside 
linkages involved in the 
expression of VIM-2, 
Lewis A, Lewis B, sialyl 
Lewis X and Lewis 
X/SSEA-1 antigens. 
May be involved in 
blood group Lewis 
determination. Lewis- 
positive individuals 
have an active enzyme 
while Lewis-negative 
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GDP-L-fucose + GDP + 1 ,3-bi 
1,3-beta-D- 

galactosyl-N- L-fucosyl)-N-acetyl-D- 

acetyl-D- 

glucosaminyl-R 



galactos'yl-<alpha-(1,4)- fl 
L-fucosyl)-N-acetyl-D- 4=1 



GDP-L-fucose + 
1,3-beta-D- 

galactosyl-N- L-fucosyl)-N-acetyl-D- 

— " glucosaminyl-R 



X/SSEA-1 antigens 
May be involved in 
blood group Lewis 



while Lewis-negative 
individuals have an 



GDP-L-fucose + 
1,3-beta-D- 
galactosyl-N- L-fucosyl)-N-acetyl-D- 
acetyl-D- glucosaminyl-R 
glucosaminyl-R 



X/SSEA-1 antigens. 
May be involved in 
Mood group Lewis 
determination. Lewis- 



inactive enzyme 



GDP-L-fucose + GDP + 1 ,3-beta-D- 

1,3-beta-D- galactosyl-(alpha-(1,4)- R 

galactosyl-N- L-fucosyl)-N-acetyl-D- ^ 

acetyl-D- glucosaminyl-R 
glucosaminyl-R 



X/SSEA-1 antigens. 
May be involved in 
blood group Lewis 



GDP-L-fucose + GDP + 1 ,3-beta-D- 
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1,3-beta-D- 
galactosyl-N- 
acetyl-D- 
glucosaminyl-R 



galactosyl-(alpha-(1,4)- fl 
L-fucosyl)-N-acetyl-D- 23 



catalyze alpha1-3 and 
alpha-1,4glycosidic 
linkages involved in the 
expression of VIM-2, 
Lewis A, Lewis B, sialyl 



determination. Lewis- 
positive individuals 
in active enzyme 



GDP-L-fucose + GDP + 1 ,3-beta-D- 

1,3-beta-D- galactosyl-(alpha-(1,4)- A 

galactosyl-N- L-fucosyl)-N-acetyl-D- ** 

acetyl-D- glucosaminyl-R 
glucosaminyl-R 



catalyze alpha1-3 and 
alpha-1,4glycosidic 
linkages involved in the 
expression of VIM-2, 
Lewis A, Lewis B, sialyl 
Lewis X and Lewis 
X/SSEA-1 antigens. 
May be involved in 
blood group Lewis 
n. Lewis- 



GDP-L-fucose + GDP + 1 ,3-beta-D- 
1,3-beta-D- galactosyl-(alpha-<1,4)- fl 

galactosyl-N- L-fucosyl)-N-acetyl-D- 23 



GDP-L-fucose + GDP + 1 ,3-beta-D- 

1,3-beta-D- galactosyl-<alpha-(1,4)- 

galactosyl-N- L-fucosyl)-N-acetyl-D- 1 

glucosaminyl-R 



inactive enzyme 
the enzyme may t 
catalyze alpha1-3 and 
alpha-1, 4 glycoside 
linkages involved In the 
expression of VIM-2, 
Lewis A, Lewis B, sialyl 
Lewis X and Lewis 
X/SSEA-1 antigens. 
May be involved in 
Mood group Lewis 
determination. Lewis- 
positive individuals 
have an active enzyme 
while Lewis-negative 
individuals have an 
inactive enzyme 
the enzyme may g 
catalyze alpha1-3 and 
alpha-1,4 glycosidic 
linkages involved In the 
5n of VIM-2, 



blood group Lewis 
determination. Lewis- 
positive individuals 
have an active enzyme 
while Lewis-negative 
individuals have an 
inactive enzyme 

the enzyme may 637649 
catalyze alpha-1 ,3 and 
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L-fucosyl)-N-acetyl-D- 

aliicnsamrnvf-R ^ 



alpha-1.4glycosidic 
linkages involved in 
expression of sialyl 



GDP-L-fucose + GDP + 1 ,3-beta-D- 

1,3-beta-D- galactosyl-(alpha-1,4- 

galactosyl-N- L-fucosyl)-N-acetyl-D- 

acetyl-D- glucosaminyl-R 
glucosaminyl-R 



GDP-L-liicose + 

1,3-beta-D- 

galactosyl-N- 

acetyl-D- 

glucosaminyl-R 

GDP-L-fucose + 

1,3-beta-D- 

galactosyl-N- 

glucosaminyl-R 



GDP-L-fucose + 

1,3-beta-D- 

galactosyl-N- 

acetyl-D- 

glucosaminyl-R 



GDP + 1,3-beta-D- 
galactosyl-(alpha-1,4- A 

L-fucosvh.N.arefulXI. = 



GDP + 1,3-beta-D- 
galactosyl-(alpha-1,4- R 
L-fucosyl)-N-acetyl-D- ^ 
glucosaminyl-R 



GDP + 1,3-beta-D- 
galactosyl-(alpha-1,4- fl, 
L-fucosyl)-N-acetyl-D- 
glucosaminyl-R 



the enzyme appears to e 
add fucose with a 
greater than 5foW 
preference for type II 
chains but still retains 
significant activity using 
type I acceptors. The 
addition of fucose to 
type II acceptors does 
not appear to be 
affected by fucosylation 
at other sites on the 



the enzyme has a clear I 
preference for the 
Galbeta3GlcNAc motif 
in oligosaccharides 
conjugated with the 
hydrophobic tail (CH2) 
3^NHCO-(CH2)5-NH- 

transfer of fucose to N- j 
acetylglucosamine in 
the type I 

Gafeeta3GlcNAc motif 
from oligosaccharides 
linked to a hydrophobic 



containing the type I 



GDP-L-fucose + GDP + ? 



11% of the activity with 632635 
Fucalpha(1,2)Galbeta 
(1,3)GlcNAcbeta(1,3) 
Galbeta(1,4)Glc 

254% of the activity 637644 



GDP-L-fucose + GDP + 2-O-MeGalbeta 
2-O-MeGalbete £; 3 )(F u = a [Pha(14)) ^ 



GDP-L-fucose + GDP + 3-O-MeGalbeta 
3-O-MeGalbeta (1,4)(Fucalpha(1,3)) ^ 
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(1,4)GlcNAcbeta GlcNAcbeta(1,6) 
(1,6)(Qalbeta (Galbeta(1,3» 
(1,3)) GalNAcalpha-O-Bn 



GDP + 3-0- 
sulfoGalbeU(1,3) 
(1,3)GlcNAcbeta (Fucalpha(1,4)) 
(1,3)Galbeta-0-AI GlcNAcbeta(1,3) 
Galbeta-O-AI 



GDP-L-fucose + GDP + 3-0- 

3-O-sulfoGalbeta eulfoGalbeta(1,3) 

(1,3)GlcNAcbeta- (Fucalpha(1,4)) 

O-AI GlcNAcbeta-O-AI 



GDP-L-fucose + GDP + 3-0- 

3-O-sulfoGalbeta sulfoGalbeta(1,4) 

(1,4)GlcNAcbeta (Fucalpha(1,3)) 

(1,6)(Galbeta GlcNAcbeta(1,6) 

(1,3)) (Galbeta(1,3)) 

GalNAcalpha-O- GalNAcalpha-O-Bn 



GDP-L-fucose + GDP + 6-0- 

6-O-sulfoGalbeta sulfoGalbeta(1 ,3) 

(1,3)GlcNAcbeta- (Fucalpha(1,4)) 

O-AI GlcNAcbeta-O-AI 



GDP-L-fucose + 

alpha-<2,3)- 

sialylated 

Galbeta(1,3) 

GlcNAc 



(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
17.8% of the activity 
with 2-0-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 
64.3% of the activity 6 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
82.2% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 
64.3% of the activity £ 
with 2-O-MeGalbeta 
{1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
62.9% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 
10.9% of the activity 6 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
14.0% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 
3.1% of the activity with 6 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
3.5% of the activity with 
2-0-MeGalbeta(1.3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 




the man3 branched 
triantennary isomer 
withoneGalbeta(1,3) 
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GDP-L-fucose + GDP + ? 



GDP-L-fucose + 



GDP-L-fucose + GDP + Fucalpha(1,2) Homo activity of the wild-type $37646 

Fucalpha(1,2) Galbeta(1,3)(Fucalpha & sapiens enzyme is about 3% of 

Galbeta(1,3) (1,4))GloNAc the activity with 

GlcNAc Fucalpha(1,2)Galbeta 

(1,4)GlcNAc.The 
mutation W1 1 1 R shows 
higher activity for 
Fucalpha(1,2)Galbeta 

(1.3) GlcNAc than for 
Fucalpha(1,2)Galbeta 

(1.4) GlcNAc. The 
addition mutation in 
W11R/D112E 
increases activity for 
Fucalpha(1,2)Galbeta 
(1,3)GlcNAc compared 
to mutant W1 11 R 

GDP-L-fucose + GDP + ? Homo - 637643 

Fucalpha(1,2) A sapiens 

Galbeta{1,3) *■* 

GlcNAc-(CH2)3- 

NHCO-(CH2)5- 

NH-biotin 

GDP-L-fucose + GDP + Fucalpha(1,2) Homo 193% of the activity 637637 

Fucalpha(1,2) Galbeta(1,3)(Fucalpha fl sapiens with Galbeta(1 .3) 

Galbeta(1 t 3) (1,4))GlcNAc-(CH2)5- GlcNAc-(CH2)3-NHCO- 
GlcNAc-(CH2)5- NH-blotin (CH2)5-NH-biotin 
NH-biotln 

GDP-L-fucose + GDP + Fucalpha(1 ,2) 
Fucalpha(1,2) Galbeta(1,3)(Fucalpha 
Galbeta(1.3l (1.4nGlcNAc-Q-sD- 63 



GDP-L-fucose + 



GDP-L-fucose + 
Fucalpha(1,2) 
Galbeta(1,3) 
GlcNAc-R 



Galbeta<1,3) (1,4))GlcNAcbeta(1,3) 
GlcNAcbeta(1,3) Galbeta(1,4)Glc 
Galbeta(1,4)Glc 

GDP-L-fucose + GDP+Fucalpha(1,2) Homo. 34.9% of the activity 

Fucalpha(1,2) Galbeta(1,4KFucalpha A sapiens, with 2-O-MeGalbeta 

Galbeta(1,4)Glc (1,3))Glc (1,3)GlcNAebeta-0-Bn, 

enzyme form FTA. 
38.7% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-OBn, 
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GDP-L-fucose + 
Fucalpha(1,2) 
Galbeta(1,4) 
GlcNAc 



GDP + Fucalpha(1,2) 
Galbeta(1,4)(Fucalpha 
(1,3))GlcNAc 

GDP + Fucalpha(1,2) 
Galbeta(1,4)(Fucalpha 
(1,3))GlcNAc ' 



GDP-L-fucose + 

Fucalpha(1,2) 

Galbeta(1,4) 

GlcNAc-(CH2)3- 

NHCO-(CH2)5- 

NH-biotin 

GDP-L-fucose + 

Fucalpha(1,2) 

Galbeta(1,4) 

GlcNAc(CH2)5- 

NH-biotin 

GDP-L-fucose + 

Fucalpha(1,2) 

Galbeta(1,4) 

GlcNAc-O-sp- 

biotin 

GDP-L-fucose + 
Galalpha(1,3) 
Galbeta(1,3) 
GlcNAc-R 



mutant enzyme D336A 637645 

shows 40fold reduction 

in activity for Fucalpha 

<1,2)Galbeta(1,3) 

GlcNAc 

3% of the activity with 637643 
withGalbeta(1,3) 
GlcNAc-(CH2)3-NHCO- 
(CH2)5-NH-biotin, 



GDP + Fucalpha(1,2) 
Galbeta(1,4)(Fucalpha 
(1,3))GlcNAc-(CH2)5- 



9.3% of the activity with 637637 
Galbeta(1,3)GlcNAc- 
<CH2)3-NHCO-<CH2)5- 
NH-biotin 

10.5% of the activity 637636 
with Galbeta3GlcNAc- 
O-sp-biotin 



GDP + Galalpha(1.3) 
Galbeta(1,3)(Fucalpha 



GlcNAcbeta-O- Naph 



(1,4))GlcNAcbeta-0- 



42.6 of the activity with ( 
2-0-MeGabeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
46.0% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 



(1,3)Galbeta-0-AI 



GDP-L-fucose + GDP + Galbeta(1 ,3) 
Galbeta{1,3) (Fucalpha(1,4))GlcNAc 



15.5% 

with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
19.4% of the activity 
with 2-O-MeGalbeta 
(1,3)GlcNAcbeta-0-Bn, 
enzyme form FTB 



activity 637647 



130% of the activity 637634 

withGalbeta(1,4) 

GlcNAc 

29% of the activity with 63Z635 

Fucalpha(1,2)Galbeta 

(1.3)GlcNAcbeta{1,3) 
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GDP-L-fucose + 

Galbeta(1,3) 

GlcNAc 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAc 



Galbeta(1,4)Glc 

420% of the activity £ 

withGalbeta(1,4) 

45.0% of the activity fi 
with 2-O-MeGabeta 
<1,3)GlcNAcbeta-0-Bn. 
enzyme form FTA. 51% 
of the activity with 2-0- 
MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 



Galbeta(1,3) 

GlcNAc-(CH2)3- 

NHCO-<CH2)5- 

NH-biotin 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAc-O-sp- 

biotin 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAc-R 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAc-R 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAcbeta(1,3) 

Galbeta(1,4)Glc 

GDP-L-fucose + 

Galbeta(1,3) 

GlcNAcbeta-O- 



GDP + Galbeta(1,3) 
(Fucalpha(1,4))GlcNAc- fl 
(CH2)3-NHCO-(CH2)5- 684 
NH-biotin 



GDP + Galbeta(1,3) 

(Fucalpha(1,4)) 

GlcNAcbeta(1,3) 

Galbeta(1,4)Glc 

GDP + Galbeta(1,3) 

(Fucalpha(1,4)) 

GlcNAcbeta-O-Bn 



20% of the activity with 637635 
Fucalpha(1,2)Galbeta 
(1,3)GlcNAcbeta(1,3) 
Galbeta(1,4)Glc 

79. 1 % of the activity 637647 



(1,3)GlcNAcbeta-0-Bn, 



GDP-L-fucose + GDP + ? 

Galbeta(1,4)-<5- 

thioGIc) 

GDP-L-fucose + GDP + Galbeta(1 ,4) 

Galbeta(1,4)Glc (Fucalpha(1,3))Glc 



1 45% of the activity 637644 

withGalbeta(1,4) 

GlcNAc 

i.e. lactose, 2% of the 637635 
activity with Fucalpha 
(1.2)Galbeta(1,3) 
GlcNAcbeta(1,3) 
Galbeta(1,4)Glc 
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GlcNAcbeta-O-Bn, 
enzyme form FTA. 
3.5% of the activity witt 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 



GDP-L-fucose + 

Galbeta(1,4) 

GlcNAc 

GDP-L-fucose + 

Galbeta(M) 

GlcNAc(CH2)3- 

NHCO-<CH2)5- 

NH-biotin 

GDP-L-fucose + 

Galbeta(1,4) 

GlcNAcbeta(1,2) 

Man 

GDP-L-fucose + 

Galbeta(1,4) 

GlcNAcbeta(1,3) 

Galbeta(1,4)Glc 

GDP-L-fucose + 

Galbeta(1,4) 

GlcNAcbeta(1,6) 

(3-O-MeGalbeta 

(1,3)) 

GalNAcalpha-O- 




(CH2)3-NHCO-(CH2)5- 



GDP + Galbeta(1,4) 

(Fucalpha(1,3)) 

GlcNAcbeta(1,2)Man 

GDP + Galbeta(1,4) 

<Fucalpha(1,3)) 

GlcNAcbeta(1,3) 

Galbeta(1,4)Glc 

GDP + Galbeta<1,4) 

(Fucalpha(1,3)) 

GlcNAcbeta(1,6)(3-0- 

MeGalbeta(1,3)) 

GalNAcalpha-O-Bn 



GDP-L-fucose + GDP + Galbeta(1 ,4) 

Galbeta{1,4) (Fucalpha(1,3» 

GlcNAcbeta(1,6) GlcNAcbeta(1,6)(3-0- 

(3-O-sulfoGalbeta sutfoGalbeta(1,3))- 

(1,3))- GalNAcatpha-O-Bn 
GalNAcalpha-O- 



GDP-L-fucose + GDP + Galbeta(1 ,4) 

Galbeta(1,4) (Fucalpha(1,3)) 

GlcNAcbeta(1,6) GtcNAcbeta(1,6) 

(Galbeta(1,3)) (Galbeta(1,3)) 

GalNAcatpha-O- GalNAcalpha-O-Bn 



GDP-L-fucose + GDP + Galbeta(1,4) 
Gatbeta(1,4) (Fucalpha(1,4)) 
GlcNAcbeta-O- GlcNAcbeta-O-Bn 



GDP-L-fucose + GDP + Galbeta(1,4) 
GalbeU(1,4) (Fucalpha(1,3)) 
GlcNAcbetaOallyl GlcNAcbetaOallyt 



2% of the activity with 637643 

Galbeta(1,3)GlcNAc- 

(CH2)3-NHCO-(CH2)5- 

NH-bioSn, enzyme 

expressed in Sf9 cells 

28% of the activity with 63763S 

Fucalpha(1,2)Galbeta 

(1,3)GlcNAcbeta(1,3) 

Galbeta(1,4)Glc 

33% of the activity with 657635 
Fucalpha(1,2)Galbeta 
<1,3)GlcNAcbeta(1,3) 
Galbeta(1,4)Glc 

2.3% of the activity with 637647 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
1.9% of the activity with 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 
1.6% of the ac 
2-0-MeGalbeta(1,3] 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
1.6% of the activity with 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 
2.3% of the activity with 637647 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
1.6% of the activity with 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 
3.1% of the activity with 637647 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTA. 
2.5% of the activity with 
2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 
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GDP-L-fucose + 

Galbeta(1,4) 

Glucal 

GDP-L-fucose + 

Galbeta(1,6) 

Galbeta(1,4)Glc 

GDP-L-fucose + 

GalNAcbeta(1,3) 

(6-O-sulfo) 

GlcNAcbeta-O- 



6.2 of the activity with 637647. 

2-0-MeGalbeta(1,3) 

GlcNAcbeta-O-Bn, 



GDP-L-fucose + GDP + ? 



GDP-L-fucose + 
NeuAc(2,3) 
Galbeta(1,4) 
Glucal 

GDP-L-fucose + 
NeuAc(2,6) 
Galbeta(1,4) 
GlcNAc 

GDP-L-fucose + 

NeuAcalpha(2,3) 

Galbeta(1,3) 

GlcNAc-(CH2)3- 

NHCO-(CH2)5- 

NH-biotin 



GDP + NeuAc(2,3) 
Galbete(1,4)(Fucalpha A 
M.3HGIucal 4:3 



GDP + NeuAcalpha 
(2,3)Galbeta{1,3) 
(Fucalpha(1,4))GlcNAc- 23 
(CH2)3-NHCO-(CH2)5- 
NH-biotin 



330% of the activity 



GDP-L-fucose + 
NeuAcalpha(2,3) 
Galbeta(1,3) 
GlcNAcbeta-O- 



GDP + I , 

(2,3)Galbeta(1,3) fl 
(Fucalpha(1,4))GlcNAc- 453 
(CH2)5-NH-biotin 

GDP + NeuAcalpha 
(2,3)Galbeta(1,3) J 
(Fucalpha(1,4» a 
GlcNAcbeta-O-Bn 



GDP-L-fucose + 
NeuAcalpha(2,3) 
Galbeta(1,4) < 
GlcNAc 

GDP-L-fucose + 
NeuAcalpha(2,3) 
Galbeta(1,4) 
GlcNAc-(CH2)3- 
NHCO-(CH2)5- 
NH-blotin 
GDP-L-fucose + 
NeuAcalpha(2,3) 
Galbeta(1,4) 
GlcNAcbeta(1,6) 



GDP + , 

(2,3)Galbeta(1,4) II 
(Fucalpha(1,3))GlcNAc- 
(CH2)3-NHCO-(CH2)5- 
NH-blotJn 

GDP + NeuAcalpha 
(2,3)Galbeta(1,4) J. 
(Fucalpha{1,3)) 43 
GlcNAcbeta(1,6) 



57% of the activity with 637637 
Galbeta(1,3)GteNAc- 
(CH2)3-NHCO-(CH2)5- 
NH-biotin 

55.8% of the activity 637647 
with 2-O-MeGalbeta 
{1,3)GlcNAcbeta-0-Bn, 

64.4% of the activity 

with 2-O-MeGalbeta 

(1,3)GlcNAcbeta-0-Bn, 

enzyme form FTB 

620% of the activity 637634 

withGalbeta(1,4) 

GlcNAc 



24.2% of the activity 
with 2-O-MeGalbeta 
{1,3)GlcNAcbeta-0-Bn, 
enzyme form FTA. 
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12.9% of the activity 
with 2-O-MeGalbeta 

OMe (1,3)GlcNAcbeta-0-Bn, 

enzyme form FTB 

GDP-L-fucose + GDP + NeuAcalpha Homo 6.2% of the activity with 697647 

NeuAcalpha(2,3) (2,3)Galbeta(1,4) JL sapiens 2-0-MeGalbeta(1 ,3) 

Galbeta(1,4) (Fucalpha(1,3)) s GlcNAcbeta-O-Bn, 

GlcNAcbeta-O- GlcNAcbeta-O-Bn enzyme form FTA. 

Bn 7.6% of the activity with 

2-0-MeGalbeta(1,3) 
GlcNAcbeta-O-Bn, 
enzyme form FTB 

GDP-L-fucose + GDP + NeuAcalpha Homo 380% of the activity 6376.3.4 

NeuAcalpha(2,3) (2,3)Galbeta(1,4) A sapiens with Galbeta(1 ,4) 

Galbeta(1,4) (Fucalpha(1,3)) GlcNAc 
GlcNAcbetaOallyl GlcNAcbetaOallyl 



determins whether or 
notaalpha(1,3)- 
fucosyltransferase can 
"" :e type I acceptor 



Lewis a and sialyl 

activity with type 2 63.7.64.2 
substrates is 1% or less 
than the activity with 
type 1 substrates 
high substrate affinity 637647 
for clustered units of 3- 
sialylGalbeta(1.3) 
GlcNAcbeta in 



carbohydrate as wi 



no activity with Fuc- £61277 

alpha-1,2Gal-beta- 

1,3GlcNAc-beta- 

1,3Gal-beta-1,4Glc. 

Fuc-alpha-1,2Gal-beta- 

1,4Glc,andNeuAc- 

alpha-2,3-Gal-beta- 

1,4GlcNAc 

the enzyme transferrs 637648 

fucose to the 0-4- 

position of GlcNAc in 

small oligosaccharides, 

glycolipids, 

glycopeptides and 

glycoproteins 

containing the type I 

Galbeta(1,3)GlcNAc 
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4 

pyridylamine- GDP + ? 

lacto-N- g 

neotetraose + 

GDP-fucose 



GDP-fucose + GDP + Gal- 

Gal-beta- beta-1 ,4(fuc- 1 

1,4GlcNAc- alpha-1,3) e 

beta-1 -R GteNAe-beta- 
1-R 

GDP-L-fucose GDP + 1,3- 

+ 1,3-beta-D- beta-D- J 

galactosyl-N- galactosyl- 

acetyl-D- <alpha-(1,4)- 



GDP-L- 



a GDP + 



1,3-beta-O- beta-D- £ 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 
R 

GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- Z 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



Helicobacter inactlvation of 637W8 



GDP-L-fucose GDP + 
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+ 1,3-beta-D- beta-D- 
galactosyl-N- galactosyl- ' 
acetyl-D- <alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 



GDP-L-fucose GDP + 1,3- 

+ 1,3-beta-0- beta-D- I 

galactosyl-N- galactosyl- 

acetyl-D- <alpha-<1,4)- 

glucosaminyl- L-fucosyl)-N- 

R acetyl-D- 

glucosamlnyl- 



alpha1-3 and 

alpha-1,4 

glycosldic 

involved in the 
expression of 
VIM-2, Lewis A, 
Lewis B, sialyl 
Lewis X and 
Lewis X/SSEA- 



GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- i 
galactosyl-N- galactosyl- e 
acetyl-D- (alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



the enzyme 
may catalyze 
alpha1-3 and 
alpha-1,4 

linkages 
involved in the 
expression of 
VIM-2, Lewis A, 
Lewis B, sialyl 
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Lewis-negative 
individuals have 
an inactive 



galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



alpha1-3and 
ajpha-M 



individuals have 
enzyme while 



GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



expression of 
VIM-2, Lewis A, 
Lewis B, sialyl 
Lewis X and 
Lewis X/SSEA- 



determination. 
Lewis-positive 
individuals have 



GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- J 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



the enzyme 6376S7 
may catalyze 
alpha1-3 and 
alpha-1,4 
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GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- , 
galactosyl-N- galactosyl- 
aoetyl-D- (alpha-(1 ,4)- 
gluoosaminyl- L-fucosyl)-N- 
R acetyl-D- 



determination. 



GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1,4)- 
glucosaminyi- L-fucosyl)-N- 
R acetyl-D- 
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QDP-L-fucose GDP + 1,3- 

+ 1,3-beta-D- beta-D- 

galactosyl-N- galactosyl- 

acetyl-D- <alpha-(1 ,4)- 

glucosaminyl- L-fucosyl)-N- 

R acetyl-D- 

glucosaminyl- 



the enzyme 
may catalyze 
alpha1-3 and 
alpha-1,4 
glycosidic 



GDP-L-fucose GDP + 1,3- 
+ 1,3-beta-D- beta-D- . 
galactosyl-N- galactosyl- 
acetyl-D- (alpha-(1 ,4)- 
glucosaminyl- L-fucosyl)-N- 
R acetyl-D- 

glucosaminyl- 



alpha-1,3and 
alpha-1,4 
glycosidic 
linkages 




LITERATURE 
§37635 



iplace Mn2+ for activation, optimum 
to 2.1foW activation of SFT3 



leads to 2.8fokJ activation of SFT3 
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Co2+ Homo 

Cu2+ Homo no significant activity is detected 661313 

Mg2+ Homo can replace Mn2+ for activation, optimum concentration is 10-15 mM 660797 

Mg2+ ttomo leads to 2.5fold activation of SFT3 66JJ513 
sapiens. 

Mg2+ Homo stimulates, 20 mM required for maximal activation 637635 



Mn2+ Homo bin* the enzyme and increases affinity for the acceptor. One possible functional 661313 

sapiens role of manganese in catalysis can be as an electrophilic catalyst, co-ordinating 
the negative charges of the phosphate groups of the GDP-Fuc donor and 
promoting Fuc transfer. A low pH values such role would be played by the 
proton. Mn2+ leads to 2.7fold activation of SFT3 

Mn2+ Homo Fuc-T V is Mn2+ dependent 661341 

Mn2+ Homo required for activation in vitro, optimum co 

sapiens 
Mn2+ Homo 



Mn2+ Silenealba required for activity 

rtivation above pH 8.0 



Homo the enzyme retains approximately 35% of its maximal activity in the absence of 661313 

Homo stimulates 637635 

ivity, mm 
661313 




ORGANISM COMMENTARY LITERATURE IMAGE 

time-dependent, irreversible 660797 9 2D- 




2.3- Dihydroxybenzoic acid 
2,4,6-Trinitrobenzenesulfonate 

2.4- dihydroxybenzoic acid 

2.5- dihydroxybenzoic acid 
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3,4,5-Trihydroxybenzolc acid 
3,4,5-trimethoxybenzoic acid 
3,4-Dihydroxybenzoic acid 

3.4- dimethoxybenzoic acid 

3.5- dimethoxy 4-hydroxybenzoic 



gallic add, time-dependent, irreversible 



man 

6.6Q797 



•-2Q- 




Galbeta(1,3)GalNAc 

Galbeta(1,4)(3-deoxy) 
GlcNAcbetaOallyl 
Galbeta(1 ,4)deoxy nojirimycin 



lacitol 

lacto-N-fucopentaitol I 
methyl gallate 



acid Silene alba 



20 mM, 98% inhibition 
20 mM, complete inhibition 



IC50: 710 mM 
IC50: 8 mM 



637634 
637.634 
637634 



competitive with respect to GDP-fucose 
IC50: 2 mM 

competitive with respect to GDP-fucose 
competitive with respect to lactose 



20 mM, 40% inhibition below pH 8.0 



•_2R- 

image 

• 2R- 

•-2B, 
•_2Kz 

• 2D- 

• 2D- 

•.2Q- 

Image 

•-2Q_- 

• 2D- 
•-2D.- 

mm: 

image 

image 

• 2D- 



•-2C, 
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unsaturated carba-fucosyl Homo 
analogon of GDP-fucose sapiens 
Zn2+ Silene all 



637635 9lQz 
660797 »2D- 
661341 

661845. •_2IL- 

637636 • 2D- 



ORGANISM COMMENTARY 



LITERATURE IMAGE 
YI.FucT 661845 •_2Q_- 



KM KM VALUE SUBSTRATE 
VALUE [mM] 
[mM] " ■ 



0.045 
0.167 



ORGANISM COMMENTARY 



fetuin triantennary Homo, 

glycopeptide sapiens 

Fuc-alpha-1,2Gal-beta- Homo 

1,3GlcNAc-sp-biotin sapiens 

Fuc-alpha-1,2Gal-beta- Homo 

1,3GlcNAc-sp-biotin sapiens 

Fuc-alpha-1.2Gal-beta- Homo 

1.3GlcNAc-sp-biotin sapians 

Fuc-alpha-1.2Gal-beta- Hamffl 

1,4GlcNAo-sp-biotin sapiens 

Fuc-alpha-1,2Gal-beta- Homo 

1.4GlcNAcsp.biotin sapiens 

Fuc-alpha-1,2Gal-beta- Homo. 



Fucalpha(1,2)Galbeta Homo 



LITERATURE IMAGE 

637635 •_2J} : 

637647 • 2D- 

image 

637.64.7 •2D- 
image 

637647 «2D- 
637647 • 2D- 
637647 
637647 
637647 
657641 
661839 



mutant W124R 
wildtype 
mutant W124Y 
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Fucalpha(1,2)Galbeta 

(1,3)GlcNAc 

Fucalpha(1,2)Galbeta 

(1,3)GloNAc 

Fucalpha(1,2)Galbeta 

(1.3) GlcNAcbeta(1,3) 
Galbeta(1,4)Glc 
Fucalpha(1,2)Galbeta 

(1.4) Glc 



Gal-beta- 1 ,3-GlcNAc-O- 
(CH2)8C02CH3 
Gal-beta-1,3-GlcNAc-0- 
(CH2)8C02CH3 



mutant enzyme D1 12E 
mutant enzyme W1 1 1 R/D1 1 2E 



nt enzyme W111R/D112E 637646 
ntenzymeW111R 637646 
I UA948 662137 



chimeric FucT UA948 
(345DNPFIFC) 
at pH 7.0 . 



presence of Mn2+ 661313 



at pH 4.7 and absence of Mn2+ 661313 

at pH 4.7 and presence of Mn2+ 861313. 

at pH 7.0 and absence of Mn2+ 661313 

chimeric FucT UA94S 662137 
(345DNPFIFC) 

wild type, strain NCTC116639 662137 



Gal-beta-1,4-GlcNAc-0- Helicobacter s 



(CH2)8C02CH3 
Gal-beta-1,4-GlcNAc-0- 
(CH2)8C02CH3 
Galbeta(1,3)GlcNAc 

Galbeta(1.3)GlcNAc 

Galbeta(1,3)GlcNAc 



662137 
662137 
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enzyme expressed n Sf9 cells 637643 



Galbeta(1,4)(5-thioGlc) 

Galbeta(1.4)Glc 

Galbeta(1,4)GlcNAc 

Galbeta(1,4)GlcNAc 

Galbeta(1,4)GlcNAc 



Galbeta(1,4) Homo 

GlcNAcbetaOallyl sapiens 

Galbeta(1,4)Glucal Hamo. 

Galbeta(1,6)Galbeta(1.4) Homo 



63763.4 
632635 



• 20- 

image 

• 2_Q- 

•_2£fc 

• 2D- 
•-2Bb 

•.2D- 
•JO: 

♦act 



GDP-D-fucose 



GDP-fucose 
GDP-fucose 



GDP-fucose 
GDP-fucose 



mutant enzyme D336A 



1 ,2Gal-beta-1 ,4GlcNAc-sp-biotin 



mutant W124Y, with Fuc-alpha- { 
1 ,2Gal-beta-1 ,4GlcNAc-sp- 
biotin; wDdtype, with Fuc-alpha- 
1 ,2Gal-beta-1 ,3GlcNAc-sp-biotin 
C with Gal-beta-1,3-GlcNAc-0- fi 
(CH2)8C02CH3, strain UA948 



1 ,2Gal-beta-1 ,3GlcNAc-sp-biotin 
C withGal-beta-1,4beta-GlcNAc- 6 

0-(CH2)8C02CH3. wild type. 

strain NCTC 116639 
t withGal-beta-1,4-GlcNAc-0- fi 

(CH2)8C02CH3, chimeric FucT 

UA948(345DNPFlFC) 



image 
•_2D_- 

•-2B. 

Ke 

iro.aga 
•2D, 
imaga 
•JD- 



http://www.brenda-en2yraes.org/php/flat_result.php4?ecno=2.4. 1 .65&organism_list=&Suc... 1/1 6/2008 



Page 29 of 44 



GDP-fucose 
GDP-fucose 

GDP-fucose 

GDP-fucose 

GDP-fucose 

GDP-fucose 

GDP-L-fucose 
GDP-L-fucose 
GDP-L-fucose 
GDP-L-fucose 
GDP-L-fucose 
GDP-L-fucose 



Helicobacter with Gal-beta-1,3-GlcNAc-0- 6 62137 
pylori (CH2)8C02CH3, chimeric FucT 

11639(347CNDAHYSALH) 
rtellcobastet with Gal-beta-1,4-GlcNAc-0- 662137 
pylori (CH2)8C02CH3, strain UA948 

MslifiObafiten: with beta-Gal1,4-GlcNAc-0- 662137 
pyJsd (CH2)8C02CH3, chimeric FucT 

1 1639(1-359)UA948(361-462) 

«h Gal-beta-1,3-GlcNAc-0- 662137 
(CH2)8C02CH3, chimeric FucT 
UA948(1-360)11639(36(M78) 

thGal-beta-1,3-GlcNAc-0- 662137 
(CH2)8C02CH3, chimeric FucT 
UA948(345DNPFIFC) 
; wlthGal-beta-1,4-GlcNAc-0- 662137 
H yiv ij (CH2J8C02CH3, chimeric FucT 

UA948(1 -360)1 1 639(360-478) 
Hfllicahacter wlthGal-beta-1,4-GlcNAc-0- 662137 
pylori (CH2)8C02CH3, chimeric FucT 

11639(347CNDAHYSALH) 



mutant enzyme W111R/D112E 637646 
mutant enzyme D1 1 2E 637.646 



wild-type enzyme 



enzyme form FTB 



637647 
6 37647 



NeuAcalpha(2,3)Galbeta | 
(1,4)GlcNAcbeta(1,6) s 
(Galbeta(1,3)) 



•-20, 
•-2P-- 

image. 

• 2D- 

•-25= 
•-2Dz 

Sage 

• 2D- 

image 

• 2D- 

•-2QZ 
•-2B, 
•iiD_- 
•_2B- 

• 2D_- 
image 

• 2D- 

•irt 

• 2D- 

•-2Rt 

• 2D- 

• IB, 



NeuAcalpha(2,3)Galbeta I 
(1,4)GteNAcbeta(1,6) j 
(Galbeta(1,3» 
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GalNAcalpha-OMe 
NeuAcalpha(2,3)Galbeta Homo 



ORGANISM COMMENTARY 



LITERATURE IMAGE 



x of MnCI2, overnight (1 5 h) 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 



epigallocatechin-3- sapiens 



dihydroxybenzoic 



Trihydroxybenzoic sa piens 



Dihydroxybenzoic sapiens 



overnight (15 h) pre-incubation of 
compound and enzyme before initiation 
of the reaction with GDP-fucose, MnCI2 
omitted in the overnight pre-incubation 



presence of MnCE, overnight (1 5 h) 660197 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 

presence of MnCI2, overnight (15 h) 660797 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 

overnight (15 h) pre-incubation of 660797 
compound and enzyme before initiation 
of the reaction with GDP-fucose, MnCI2 
omitted in the overnight pre-incubation 



30 min assay, no pre-incubation 



with GDP-fucose 



mjDz 

• 2D, 



•J2D_- 



0.0671 
0.0012 



carba-fucosyl 
analogon of GDP- 



presence of MnCE, overnight (1 5 h) j 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 



fucopentaitol I 
methyl gallate 



presence of MnCE, overnight (15 h) 
pre-incubation of compound and 
enzyme before initiation of the reaction 



•_2D_: 
•2P._- 
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with GDP-fucose 

2,3-dihydroxybenzoic acid: above ( 
0.200, presence of MnCI2, overnight 
{15 h) pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose, 2,4-dihydroxybenzolc 
acid: above 0.200, presence of MnCI2, 
overnight (15 h) pre-incubation of 
compound and enzyme before initiation 
of the reaction with GDP-fucose, 3,5- 
dimethoxy 4-hydroxybenzoic acid: 
above 0.200, presence of MnCI2, 
overnight (15 h) pre-incubation of 
compound and enzyme before initiation 
of the reaction with GDP-fucose, 3,4- 
dimetnoxybenzoic acid: above 0.200, 
presence of MnCI2, overnight (15 h) 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose, 3,4,5- 
trimethoxybenzoic acid: above 0.200, 
presence of MnCI2, overnight (15 h) 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 

enzyme form FTA and FTB £ 

presence of MnCI2, overnight (1 5 h) 6 
pre-incubation of compound and 
enzyme before initiation of the reaction 
with GDP-fucose 



pi VALUE pi VALUE ORGANISM COMMENTARY LITERATURE 

MAXIMUM 

8.9 - Silenealba membrane enzyme, isoelectric gel electrophoresis, 661845 

chromatofbcusing 

8.8 - Silene alba soluble form, isoelectric gel electrophoresis, 661845 

chromatofocusing 

additional - Silenealba above 10.0, membrane enzyme, isoelectric gel 661845 

information electrophoresis, chromatofocussing 

TURNOVER TURNOVER SUBSTRATE ORGANISM COMMENTARY LITERATURE IMAGE 

NUMBER[1/s] NUMBER 

MAXIMUM[1/s] 



Galbeta(1,3)GlcNAc : 



1,3GlcNAcO(CH2) 
3NHCO(CH2)5NH- 
biotin 



Trichoplusia ni 
at pH 4. 
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at pH 4.7 and preser 
Mn2+; at pH 7.0 and 
presence of Mn2+ 



Gal-beta- 
1,36lcNAcO(CH2) 
3NHCO(CH2)5NH- 
biotin 

Galbeta(1,3) 
GlcNAc-(CH2)3- 
NHCO-(CH2)5-NH- 
biotin 



Homo enzyme expressed in Sf9 637643 



SPECIFIC 
ACTIVITY 
[|jmol/min/mg] 



0.0238 
0.0163 
0.000312 
0.000265 



2.6e-05 
1.5e-05 
2e-06 



SPECIFIC 
ACTIVITY 
MAXIMUM 



ORGANISM COMMENTARY 



information 
additional 
information 



reaction with lacto-N-fucopentaose I 



Helicobacter alpha-1 ,3 activity, alpha-1 ,4 activity is one third of the 6621 37 

pytoci alpha 1,3-actK/ity 

HeJigottRCJlK alpha 1 ,3 activity, wild type, strain NCTC1 16639 6621 37 

pylori 



Silene alba H-type 1 acceptor {Fuc-alpha-1 ,2Gal-beta-1 ,3GlcNAc- i 
0-C6H5) 

Silene alba stamen i 



Silene alba seedling 

Silene alba H-type 1 acceptor (Fuc-alpha-1 ,2Gal-beta-1 ,3GlcNAc- 
0-C6H5) 

Silene alba young roots , 

Silene alba young leaves i 

Silene alba root; pistill , 

Silene alba shoot; old roots; petal | 

Silene alba old leaves; sepal | 



below 0.0000001 , H-type 2 acceptor (Fuc-alpha- 
1,2Gal-beta-1,4GlcNAc-0-C6H5); below 0.0000001, 
type 2 acceptor (Gal-beta-1,4GlcNAc-beta-0-(CH2) 



pH OPTIMUM pH MAXIMUM ORGANISM 



COMMENTARY 
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in the presence of Mn2+ 661313 
both in the presence and in absence of Mn2+ 637636 



ORGANISM COMMENTARY LITERATI 

Homo pH 6.2: about 70% of maximal activity, pH 8.5: about 90% 637635 

sa piens of maximal activity 

Homo in the presence of Mn2+ 66.1315. 



TEMPERATURE TEMPERATURE OPTIMUM ORGANISM COMMENTARY LITERATURE 

Silenealba 6JS1M5 
Vaosiaium - 631636 



COMMENTARY 




LOCALIZATION ORGANISM COMMENTARY GeneOntology LITERATURE 
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Golgi cis-face 



FT3dc mutant 
Silene alba 

Mesoccfeetua FT3wildtype 
Homo Golgi type 



637637 . 637651 . 
637652 . 637653 . 
637654 . 637655 . 
6376S6. 6376S7 . 
637658 . 6376S9 . 



stable BHK-21 cell lines express the 
Golgi bound form and two secretory 
forms of the enzyme 



stable BHK-21 cell lines express the 
Golgi bound form and two secretory 
forms of the enzyme. 40% of the 
enzyme activity synthesized by cells 
■ ■ ' th the Golgi form of the 




Q8HYJ5 
rBLASI 

B2_1.2UpB.LAST FUT3_HUMAN H.Q010J 



SOURCE Sequence 
Swiss- 6 Show 



Swiss- 4>Show 



Prot" 8 
Swiss- 



Swiss- < >Show 



*_StlO.W 

Sequence 
*-SJho_« 
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FUT3_PANTR Pan troglodytes 


372 


43234 


Swiss- 


Sequence 


FUT3_B0VIN Boa tauius 


365 


42654 


Swlss- 


*JSho.w. 

Senuence 


FUT6_P0NPY Pongo pygmaeus 


359 


41848 


sl- 


*_Shoj« 


FUT5_HUMAN Hamo_sapJens 


374 


43008 


Swiss- 


*_3Jioj« 
Sequent 


FUT6_PANTR PanJojoJtadyies 


359 


41893 


Prot 88 


askew 

Sequence 


Q5TJK3_PHYPA Pbymojnjteella.paten 


S 437 


48951 


TrEMBL 


6 Show 
Sequence 


Q599J3_9ROSI Populus tremula x 


430 


48213 


TrEMBL 


dtShow 



P.B.LASI 
PDB ORGANISM 



HeHcofeac_ter SDS-PAGE 
pylori 

Helicobacter SDS-PAGE 



information 
information 



SUBUNITS ORGANISM COMMENTARY 
? Homo-sapiens 
? Horoftsapiejos 
? Homo.sapiens 



662137 
662137 



disulfide bonds in FucT III occur between Cys residues 637641 
Cys81 and Cys338 and between Cys91 and Cys341 at 
the N and C termini of the catalytic domain, bringing 
theses ends close together in space 

there are two alleles, A and B. Allele A has Arg162 and 637649 
Val304 allele B has Gly162 and Met304 
above 1 00 kDa for the membrane-anchored enzyme, 661845 
selective ultra-filtration; between 50 and 1 00 kDa for the 
soluble enzyme, selective ultra-filtration 



40000-42000, SDS-PAGE 
421 17, calculation from nucleotide sequence 
51000 + X * 53000, SDS-PAGE 
43233, calculation froi 

68780, SDS-PAGE 



ORGANISM COMMENTARY 
Homo thetwoglycosylations 



LITERATURE 
ss from SFT3 are occupied by peptide- 5376,43 
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N-glycanase F, whereas 50% of SFT3 secreted by Tn cells is 
resistant to deglycosylation by this enzyme 
the secretory variant of enzyme contains N-linked endo H 
sensitive carbohydrate chains at its two glycosylate sites 
the enzyme expressed in Tn cell line has a lower global 
charge, possibly due to post-translational modifications, such 
as phosphorylatopm or sulfation 



Crystallization/COMMENTARY ORGANISM LITERATURE 



pH STABILITY pH STABILITY MAXIMUM ORGANISM COMMENTARY LITERATURE 



GENERAL STABILITY ORGANISM LITERATURE 



STORAGE STABILITY ORGANISM LITERATURE 

-20°C, 50% glycerol, protein concentration 0.03 mgtoll Homo sapiens S3ZS3S 

Purification/COMMENTARY ORGANISM LITERATURE 



anion exchange-chromatography on a CM-Sepharose column, followed by an Homo sapiens 661313 

affinity chromatography on a GDP Fractogel column ^^^c-^™ 

secretory variant of enzyme Homo sapiens 637648 

two molecular forms: FTA and FTB 



Cloned/COMMENTARY ORGANISM LITERATURE 



pylcrJ 
Pongo 661839 



http://www.brenda-enzymes.org/php/flat_result.php4?ecno=2.4. 1 .65&organism_list=&Suc... 1/1 6/2008 



cloning of chimeric FucTs, expression in Escherichia coli HMS1 74DE3 cells Bejjfipbacter 

pyjfiri 

construction of plasmids encoding soluble forms of the recombinant human FucT-lll where Homo 
the human IL-2 sequence is linked to Ala47 or Val-36 of the FucT-lll and expression in sapiens 
stable transfected BHK-21 cell lines 

expression in BHK-21 B cells Homo 



in HEK 293 cells Homo 660797 

>n of fusion genes PIR1-HA-FUT6 Homo 661803 

expression in Spodoptera frugiperda (Sf9) insect cells Homo 661313 

expression in Spodoptera frugiperda SF-9 cells, the secreted activity SFT3 increases until Homo 6.6248.4 
the 6th day of culture when it reaches the value 1 .9 mU x 10e-6 cells and 13.4 mg/l, sapiens 
whereas only 5% of activity is retained inside the cells 

expression of a secreted form of Fuc-TIII, SFT3, in two insect cell lines, Spodoptera Homo 63.7643 

frugiperda and Trichoplusia ni using the baculovirus expression system. The enzyme from sapiens 
the Tn cell line has a lower global charge, possibly due to post-translational modifications, 
such as phosphorylation or sulfation 

COMMENTARY LITERATURE 
Homo sapiens muation decreases activity of the enzyme and does not interfere with H- 637646 

type 1/H-type 2 acceptors 
Homo sa piens fucosyltransferase 1 1 1 mutant enzyme shows reduced activity with a variety 637645 
of acceptors, 40fold reduction in activity for Fucalphal ,2Galbeta(1 ,3) 
GlcNAc. 4fold reduction affinity for GDP-fucose. The single amino acid site 
Asp336 of FucT III and Ala349 of FucT V constitutes the only difference in 
the sequence of FucT III and V over the final 210 COOH-terminal amino 
acid residues, impacts the acceptor substrate profiles of FucT III and FuvT 
V 

mutant where the cytoplasmic domain (Asp-2 to Trp-1 3) is deleted 661236 

less than 10% of the wild type alpha-1 ,3-activity and undetectable alpha- 661839 
1,4-activity 

less than 10% of the wild type alpha-1 ,3-activity and undetectable alpha- 661839 
1,4-activity 

less than 10% of the wild type alpha-1 ,3-activity and undetectable alpha- 661839 
1,4-activity 

less than 10% of the wild type alpha-1 ,3-activity and undetectable alpha- 661839 
1,4-activity 

no alpha-1 ,3-activity or alpha-1 ,4-activity 6.6J539 

alpha-1 ,4-activity is decreased to 1 0-20% of the wild type activity 661839 

alpha-1 ,4-activity is decreased to 42% of the wild type activity 661839 

the mutation changes the specificity for fucose transfer from H-type 1 to H- 637646 
type 2 acceptors 

alpha-1 ,4-activity is decreased to 58% of the wild type activity 661839 
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W11 R/01 1 2E Homo sapiens the mutation changes the specificity for fucose transfer from H-type 1 to H- 637646 

type 2 acceptors. Increased type 2 activity compared to mutant W111R 

W124A Homo sapiens alpha-1 ,4-activity is decreased to 20% of the wild type activity 661839 

W124F Homo sapiens alpha-1 ,4-activity is decreased to 17% of the wild type activity 661839 

W124R Homo sapiens undetectable alpha-1 ,4-activity 661939 

W124V Homo sapiens undetectable alpha-1 ,4-acth/ity 661839 

W124Y nVomSLsapieciSt alpha-1 ,4-acth/ity is decreased to 52% of the wild type activity 6618.39 

Renatured/COMMENTARY ORGANISM LITERATURE 



APPLICATION ORGANISM COMMENTARY LITERATURE 
molecular Homo the stable system using the expression vector pIB/Vf-His-TOPO constitutes 662484 
biology sapiens an advance for the large scale expression of glycosyltransferases and 

possibly other glycoproteins in insect cells 
synthesis Homo by constructing yeast cells that display human FUT6 on the cell wall by fusion 661803 
sapiens of FUT6 with the yeast cell wall proteins Piii and Pir2, the fucosylated 

oligosaccharides can be easily synthesized by the incubation of yeast cells 
with an appropriate donor and acceptor. It will thus be possible to prepare a 
large amount of immobilized FUT6 fused with Pir proteins In an inexpensive 
medium lacking the serum that is required for mammalian cell cultivation 
the soluble form of fucosyltransferase III secreted by stably transfected cells 637648 
may be used for in vitro synthesis of the Lewis 1 determinant on 
carbohydrates and glycoproteins 

DISEASE TITLE OF PUBLICATION LINK TO PUBMED 
No entries in this field 

REF. AUTHORS TITLE JOURNAL VOL. PAGES YEAR ORGANISM LINK TO SOURCE 

PUBMED 

3497JI Leiter, H.; Purification, cDNA J.Biol. 274 21830- 1999 : •P.ubMed 

Mucha,J.; cloning, and Chem. 21839 

Staudacher, E.; expression of GDP- 

Grimm, R.; L-Fuc:Asn-linked frcnda 

Glossl.J.; GlcNAcalpha1,3- 
Altmann, F. fucosyltransferase 
from mung beans 



fucosyltransferase 
in adult parasites 
2 Karaivanova, V.; Characterization Int. J. 
Mookerjea, S.; and purification of Btochem. 
Hunt, D.; fucosyltransferases Cell Biol. 

Nagpurkar, A. from the cytosol of 



Ichikawa, Y.; synthetic utility of a 

Koseki, K.; recombinant human 

Danishefsky, alpha-1 ,3- 

S.J.; Weston, fucosyltransferase 
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637635 Prieels, J.-P.; 



Co-purification of 



fucosyltransferase 



Pires,A. 
Costa, J. 



fucosyltransferase 
(Vaccinium myrtillus 
L) synthesises the 



IS Lett. 499 235- 2001 



357 803- 2001 Homo 



637638 Rasko, D.A.; 
Wang, G.; 
Palcic, MM.; 
Taylor, D.E. 




270 20987- 1995 



Oriol. R.; 
Blancher, fi 
Julien, R.; 



637643 Morais,V.A.; Expression and E 
Serpa, J.; Palma, characterization of 
A.S.; Costa, T.; recombinant human 



alpha1,4- Mol. Bic 

Fucosyltransferase Evol. 

activity: a 

significant function 

in the primate 

lineage has 

appeared twice 



815- 2002 Homo 
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III from Spodoptera 
frugiperda (Sf9) and 
Trichoplusia ni (Tn) 
"Is using the 




8 Dupuy, F.; Petit, , 
J.-M.; Mollicone, in the hypervariable Chem. 
R.; Oriol, R.; stem domain of 
Julien, R.; vertebrate 

a1,3/1,4- 



le type 
1/type 2 transfer. 
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